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(54) UQUID CRYSTAL DISPLAY DEVICE 
(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a color liquid crystal device 
having both of a reflection type display function and a transmission 
type display function in which images with good chromaticity can be 
displayed in both of reflection display and transmission display. 
SOLUTION: The liquid crystal display device has a reflection type 
display function to display an image by using external light entering 
through the front face, and a transmission type display function to 
display an image by using the light from a light source entering the 
back face. In this device, color filters 3, 15 are disposed on both of 
the front face and the back face sides of a semitransmitting 
reflection film 9. During transmission display, the light from the light 
source on the back face passes twice through the color filters, the 
chromaticity in the transmission display can be significantly 
improved. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The liquid crystal display characterized by having arranged the light 
filter to both front-face and rear-face side to the reflector which reflects said 
outdoor daylight in the liquid crystal display which has the reflective mold display 
function which carries out reflective utilization and displays the outdoor daylight 
which carries out incidence from a front-face side, and the transparency mold 
display function displayed from a rear-face side using the light of the light source 
which carries out incidence. 

[Claim 2] The liquid crystal display according to claim 1 characterized by having 
arranged one layer in the above-mentioned light filter in contact with the rear-face 
side of the above-mentioned reflector, and having arranged one more layer on 
the substrate by the side of a front face. 

[Claim 3] The liquid crystal display according to claim 1 characterized by having 
arranged one layer in the above-mentioned light filter in contact with the rear-face 
side of the above-mentioned reflector, and having arranged one more layer in 
contact with the front-face side of the above-mentioned reflector. 

[Translation done.] 
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1 This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the color liquid crystal display 
which has a reflective mold display function and a transparency mold display 
function. 
[0002] 

[Description of the Prior Art] The sectional view of the color liquid crystal display 
which has a conventional reflective mold display function and a conventional 
transparency mold display function in drawing 1 and drawing 2 is shown. The 
liquid crystal display which gave the function of both the reflective display using 
the outdoor daylight from a front face and the transparency display using the light 
source by the side of a rear face is constituted using the transflective reflective 
film. 

[0003] These liquid crystal displays arrange a light filter 3 to a front-face [ of the 
liquid crystal layer 6 ], or rear-face side, and the transflective reflective film 9 is 
arranged at the rear-face side. As for this transflective reflective film 9, a half 
mirror, the reflective film with a slit, etc. are used. Furthermore, it has the 
reflective display function and the transparency display function by arranging 
polarizing plates 1 and 1 1 to a front-face and rear-face side, and forming the light 
source 12 in a rear-face side. 

[0004] The concrete production process of the liquid crystal display shown in 



drawing 1 is described below. First, after forming the light filter 3 of an imprint 
method on a glass substrate 2 and performing overcoat processing with a spin 
coat method as a front-face side, the transparence electric conduction film by 
which the spatter was carried out is processed into a transparent electrode 4 with 
photolithography. The orientation film 5 is formed by the roll coater method on it, 
and rubbing processing is performed. 

[0005] Next, as a rear-face side, it is Si02 to a glass substrate 10. After carrying 
out the spatter of the aluminum thin film, with photolithography, the transflective 
reflective film 9 (for example, reflecting plate with a slit) is formed, and rubbing 
processing is performed after forming a transparent electrode 8 and the 
orientation film 7 similarly. A front-face side substrate and a rear-face side 
substrate are made to counter, lamination and liquid crystal are poured in, the 
liquid crystal layer 6 is formed, and a liquid crystal display is manufactured. 
[0006] The concrete manufacture approach of the liquid crystal display shown in 
drawing 2 is described below. First, the transparence electric conduction film by 
which the spatter was carried out on the glass substrate 2 is processed into a 
transparent electrode 4 with photolithography as a front-face side. The 
orientation film 5 is formed by the roll coater method on it, and rubbing 
processing is performed. 

[0007] Next, as a rear-face side. It is Si02 to a glass substrate 10. After carrying 
out the spatter of the aluminum thin film, with photolithography, the transflective 
reflective film 9 (for example, reflecting plate with a slit) is formed, and the light 
filter 3 of an imprint method is formed on it. Furthermore, rubbing processing is 
performed after forming a transparent electrode 8 and the orientation film 7. A 
front-face side substrate and a rear-face side substrate are made to counter, 
lamination and liquid crystal are poured in, the liquid crystal layer 6 is formed, 
and a liquid crystal display is manufactured. 
[0008] 

[Problem(s) to be Solved by the Invention] By the optical path 13 of a reflective 
display, it is reflected by the transflective reflective film 9 through a light filter 3, 



and the outdoor daylight from a front-face side passes along a light filter 3 by any 
liquid crystal display of drawing 1 and drawing 2 again, and comes out of a front- 
face side with it. However, in order that the light from the light source 12 
prepared in the rear-face side may come out of a front-face side as it is, it passes 
along a light filter 3 by the optical path 14 of a transparency display only once. 
For this reason, the problem that chromaticities differ remarkably arises in the 
reflective display which passes along the light filter 3 of the same color twice, and 
the transparency display along which it passes only once. 
[0009] Moreover, since the light filter 3 used with such a liquid crystal display 
gathered permeability in order to perform a reflective display, and it had dropped 
the chromaticity, it was in the condition that a color can hardly be recognized, in 
the transparency display. Although there Is also a liquid crystal display which is 
going to solve such a problem by the light source from a front-face side, since 
formation of the light guide plate of the light source by the side of a front face is 
not easy, it is not practical. 

[0010] This invention aims at offering the liquid crystal display which can perform 
the good display of a chromaticity in the color liquid crystal display which has a 
reflective mold display function and a transparency mold display function also in 
the case of a transparency display also in the case of a reflective display. 
[0011] 

[Means for Solving the Problem] Invention indicated by claim 1 in order to attain 
the above-mentioned object arranges the light filter to both front-face and rear- 
face side to a reflecting plate in the liquid crystal display which has the reflective 
mold display function displayed from a front-face side using the outdoor daylight 
which carries out incidence, and the transparency mold display function 
displayed from a rear-face side using the light of the light source which carries 
out incidence. 

[0012] According to this configuration, in any [ of a reflective display and a 
transparency display ] case, it will pass along a light filter twice, a difference does 
not take lessons for it from a chromaticity by each display, and a display 



becomes possible in a vivid color. 

[0013] IVIoreover, in the above-mentioned liquid crystal display, invention 
indicated by claim 2 has arranged one layer in a light filter in contact with the 
rear-face side of the above-mentioned reflecting plate, and arranges one more 
layer on the substrate by the side of a front face. According to this configuration, 
similarly, in any [ of a reflective display and a transparency display ] case, it will 
pass along a light filter twice, and a display becomes possible in an always vivid 
color. 

[0014] Moreover, in the above-mentioned liquid crystal display, invention 
indicated by claim 3 has arranged one layer in a light filter in contact with the 
rear-face side of the above-mentioned reflecting plate, and arranges one more 
layer in contact with the front-face side of the above-mentioned reflecting plate. 
According to this configuration, similarly, in any [ of a reflective display and a 
transparency display ] case, it will pass along a light filter twice, and a display 
becomes possible in an always vivid color. 
[0015] 

[Embodiment of the Invention] The operation gestalt of this invention is explained 
with reference to drawing. The first operation gestalt of this invention is shown in 
drawing 3 . After forming the light filter 3 of an imprint method on a glass 
substrate 2 and performing overcoat processing with a spin coat method as a 
front-face side, the transparence electric conduction film by which the spatter 
was carried out is processed into a transparent electrode 4 with photolithography. 
The orientation film 5 is formed by the roll coater method on it, and rubbing 
processing is performed. 

[0016] Next, as a rear-face side, the light filter 15 of an imprint method is formed 
on a glass substrate 10, and overcoat processing is performed with a spin coat 
method. It is Si02 on it. After carrying out the spatter of the aluminum thin film, 
with photolithography, the transflective reflective film (reflector) 9 is formed and 
rubbing processing is performed after forming a transparent electrode 8 and the 
orientation film 7 similarly. A front-face side substrate and a rear-face side 



substrate are made to counter, lamination and liquid crystal are poured in, the 
liquid crystal layer 6 is formed, and a liquid crystal display is manufactured. 
[0017] In the liquid crystal display of drawing 3 , as shown in an optical path 13, it 
is reflected by the transflective reflective film 9 through a light filter 3, and the 
outdoor daylight from the front-face side of a reflective display passes a light filter 
3 again, and appears in a front-face side. Moreover, as shown in an optical path 
14, the light from the light source 12 by the side of the rear face of a 
transparency display passes a light filter 15 and a light filter 3, and appears in a 
front-face side. 

[0018] The second operation gestalt of this invention is shown in drawing 4 . As a 
front-face side, the transparence electric conduction film by which the spatter 
was carried out on the glass substrate 2 is processed into a transparent 
electrode 4 with photolithography. The orientation film 5 is formed by the roll 
coater method on it, and rubbing processing is performed. 
[0019] Next, as a rear-face side, the light filter 15 of an imprint method is formed 
on a glass substrate 10, and overcoat processing is performed with a spin coat 
method. It is Si02 on it. After carrying out the spatter of the aluminum thin film, 
the transflective reflective film 9 is formed with photolithography. Moreover the 
light filter 3 of an imprint method is formed, and rubbing processing is performed 
after forming a transparent electrode 8 and the orientation film 7 similarly. A front- 
face side substrate and a rear-face side substrate are made to counter, 
lamination and liquid crystal are poured in, the liquid crystal layer 6 is formed, 
and a liquid crystal display is manufactured, 

[0020] Also in the liquid crystal display of drawing 4 , as shown in an optical path 
13, it is reflected by the transflective reflective film 9 through a light filter 3, and 
the outdoor daylight from the front-face side of a reflective display passes a light 
filter 3 again, and appears in a front-face side. Moreover, as shown in an optical 
path 14, the light from the light source 12 by the side of the rear face of a 
transparency display passes a light filter 15 and a light filter 3, and appears in a 
front-face side. In the structure of the liquid crystal display of drawing 4 , a light 



filter 15 may be formed so that it may be located between a glass substrate 10 
and a polarizing plate 1 1 . 

[0021] A table 1 is a table which summarized the chromaticity in the transparency 
display of the liquid crystal display which carried out a conventional liquid crystal 
display and conventional this invention. 
[0022J 
[A table 1] 
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[0023] In the chromaticity system which CIE (Commission Internationale de 
TEclariage) recommended, X, Y, and Z are tristimulus values and x and y are 
chromaticity coordinates. In the liquid crystal display which carried out this 
invention, the stimulus value is decreasing compared with the former. About a 
chromaticity coordinate, as shown in drawing 5 , it turns out that the triangle of 
RGB in a chromaticity diagram is large from before, and the purity of a color 
became high. 
[0024] 

[Effect of the Invention] According to invention of clainh 1, the chromaticity at the 
time of a transparency display can be substantially raised because the light from 
the light source by the side of a rear face passes a light filter twice in the case of 



a transparency display. Moreover, since the 2nd light filter is installed in the rear- 
face side of the transflective reflective film, the property at the time of a reflective 
display does not deteriorate. Furthermore, since it became improvable by making 
the rear-face side light source turn on with a low illuminance when decline in the 
reflection factor by the transflective reflective film arose, a fixed chromaticity and 
brightness could always be maintained. Moreover, modification large as a 
process also has on structure the advantage of not following, only for forming a 
light filter in an one-piece excess. 

[0025] According to invention of claim 2, in order to form both of the light filters on 
a glass substrate in addition to the effectiveness of claim 1 , it becomes easy to 
carry out management of the conditions of a production process. 
[0026] According to invention of claim 3, since the light filter is formed after the 
same glass substrate top in addition to the effectiveness of claim 1, it is easy to 
carry out management of the property of both light filters. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of the conventional liquid crystal display. 



[Drawing 2] It is the sectional view of the conventional liquid crystal display. 
[Drawing 3] It is the sectional view of the liquid crystal display of the first 
operation gestalt of this invention. 

[Drawing 4] It is the sectional view of the liquid crystal display of the second 
operation gestalt of this invention. 

[Drawing 5] It is the liquid crystal display and the chromaticity diagram of the 
conventional example which carried out this invention. 
[Description of Notations] 

1 1 1 Polarizing plate 

2 Ten Glass substrate 

3 15 Light filter 

4 Eight Transparent electrode 

5 Seven Orientation film 

6 Liquid Crystal Layer 

9 Transflective Reflective Film (Reflector) 

12 Light Source 

13 Optical Path of Reflective Display 

14 Optical Path of Transparency Display 
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[Drawing 3] 
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[Drawing 4] 




[Drawing 5] 
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